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[0001] 

#ICMIDI (Musical Instrument Digital Interface) 4gHjK>;f 
[0 0 0 2] 

MI D im^<Dmmizm-fZ>&ffi£.LT, =gm&®<D*rVVT\Zttl,. MID 
lM-^lC«fc *)MZ.lZ2m<DF S K (Frequency Shift Keying) Wi^Il, 

os*t> r^^j ^ v >e>) ^pcm( 

Pulse Code Modulation) ftl/Tr^^^/f-^ilU ^ (Z)^^*;!/^- # fcW 
^BCD (CD-DA ; Compact Disc-Digital Audio) (Dftt. fclt&O^gkm* 

[0 0 0 3] 
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nz.ax% MiDif^^f>tiff&#sfe«)©iii*saii!(ii#fib 
^f)Mi d im^zmmtzfrtbiziz, ^(D^mcDiznm^nx^^m 
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[0 0 0 5] 

[RS £ M&t Ztcto <D^m 

&zwm vx mwm^^t^m^mmmt zmx-zz t z&mz. it 
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[0 0 0 6] 

v^•rtl^ i a_h©^ ^ * f>K-xA> stilts mm$m 

mm$k * m^-r & r *: l r v^ s 0 

[0 0 0 7] 

©ic <fc y tSfSB$M«-9tfM I D I fc^fcWfeStifctfr&tt, itfia^#;WI#<Z> 
•r-##I£MI D I ^- #llC^g&U ^SILfcMI D I 

-Tjxm-Bz&f&isTmtj-t&mi to*-?* *m*mj3&mt.s mm?-* 

[0 0 0 8] 
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[0 0 10] 

^mm-t^m^mn. mmwtmttmmn&wmmmzm^x. mm^m 
t t^M i d 1 1 ^^t-f-r tt t *^§:i3^t5f - ^mtagii, mm 
*w&mmxmmmmm^tfMi d im-%£m%.t$nt=.m&i*. mm?*?* 

JVm^OlT-ZpJZM I D I T-^0r-^^Jt:IlL filfeMI Dlf- 
[0 0 11] 

m&±ft&frzwi£vxwfeffi%:*:mj}-?z> \"<frm%.^m£. mm&?-v*ns 

KWfe^mtLmmm^mmwfe^m&wfe&gkizm^^x. mmmmm^^m 

tf^&zmmt&ztzmmvx^Zo 
$t~. ±mmmmmmmz&^x. mmm^mmn^miz^xit. tuiH# 

^ic<k»;. mm&^v*jb<D^mm^<Dmmzw%.i'2>z.£*mwLLx^2>o 
*t=.. ±mmmmmmmz^x. mmm^mj&mfe^mizte^xi*. -®m& 
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«J^«:*Ife'r*ri:S:«F«L/TV^ 0 
[0 0 12] 

r, «faa«w##3^M i d i t^t-f-f t M^s^tsf-f^ 

MID I-?-**^*"— 5*-T ^'fg#$:^bTm^;-rS^l(D^--7 i -<^#ffi 
[0 0 13] 

C^W©^J6©^I|] 
[0 0 14] 

i. ±<*m&, 
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D — R (CD Recordable) » DVD-R (Digital Video Disc Recordable) %$0) 
[0 0 15] 

*mffimmizts>nz>*-T4 *H£.mms o it, z\<d£oiz utm i d i m# 
tc^bfeW##^*^e;^;i/ia^stifefH^fls2 2^e>Mi d m# 

m^TTV*jimm<Dft£>ftfcM«temmm&2 2^&mid ng#*?f£-t-£ 

[0 0 16] 

3r-^#s£^e3 oau &m^«i o o tmm&s oah&m* om*m 

^m^izMjtvr^mmmmi)^m^mmv$> v. mmmm o o iz& 
if^e.Mi d im-^zmmv, MiDif-^^iitaiiJts. ^ 

[0 0 17] 

w»4 o&, ^§is3 0A^e>A*$ti5MiD i^-^e^-^-f 
sr^LTmij-rso i©ti4 o^e>m*$*ifc^-7 r ^^#^^-7 ; 'r * 

[0 0 18] 
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2. yt-Tjytm&mm i o©*##g 

^t, MftmzmfTmw-t&o *mMmmizis^xi$. x-T^x-mmmmi 

0 £ b TWT© 3 &&©£:&© t» © &2®5t b T V^ & . 

[0019] 
<A*±tfc<&l> 

(1) 1 6ftDP SK€:fflV^YSEW^JCJ:y#M#S:4« ttg-S§-$&7££© 
2tC^-r o ) 

(2) &is2*vZfr<D&mm&***fr&m?&m»m{**m»&&^ mi 

(3) ^nt ©^-^a>k## (^g^) (D^yvmmits 1 7 

. 5 x n fi s ( n l$&M<DJEm 

[0 0 2 0] 
<B*fcttfH> 

(1) 2«FSK&ffiV>SQ3gW;#^fCJ:y»te*S:£ja (§W5:i3 ( 
b) ic^-To ) o tt^ «H3#©5fcBB Ofrffi©$fcEK) »^©ift»^iE*ift (« 
f«^SH3 (a) lC*m 

(2) ^2^-v*^/©#««#^^*^/S:^-r«8a»«E#2.2 fc«V**»#, 
MI D I^-^^^^StlfeW*^ &^-V*/I/«:«fflLTaa# 

(3) {R« ©^-^^>Kfg# ©xyS?WKJt, 1 4 
5/ts, 2 9 0/ts, 58 1/ts, 3 8 5 5 /t s ©V>"if 

[0 0 2 1] 

<c*h±*&i> 

(2) ^2^^^;i/©ws##^ j ^^;i'$:^l-sia^^2 2.&«V%**^, 
MID If s --**i»&flfei«-Stife*»fll*9«:*^ir*A/€:lfcfflbrflBI» 

(3) IHM ©*-;*7*> Kfg-t (*B7£M) ©xy^WWtt, 2 5 
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9 /is, 12 9. 5 ft s (DV*i**l)&* 
[0 0 2 2] 

_LiBtti&i#©e>*>i 6#DPSKicj:sYgeM;£^&mv^AmfciaiK: 

[0 0 2 3] 

2KteVZ>$£mWLm.mi-V*MtR (;&) ChannelT'fctJ, flU&fBltSg 
fit 2 2^CDT?fe^)^lCttL (£) Ch. \Z\%*-^>( ;H§-if £ia#f 

12. 6kbps (kbit/sec) "e&*J, MIDI #-5§&Cfct S T 
ART, STOPtf>#hfy h^#^E-r^r H*m^*?Z>£. iMMIDIff 
©£llfc^-#£^t-S<mc+#fc^g^&5o Carrier (Jp^'J7) 
m&WttZ6. 3 0kHzt»^„ Symbol ^^te 3 . 15kb 

aud (ksymbol/sec) V2bZ>* Symbolgfc^^ hWUZ4 b 
i t/symbo lT-feS. 8F-JHb#5£tt4 bit^Ka- KT**. 

W# (raSgn^;v) IcjcStxDT'&S., Ut^-f-f ^fS^5S^^« 0 m s 
ecT*&*. S4^-f-f tit ISH^tt 5 0 0 m s e c m&U^ 

;i/«-6. 0 12. 0 d B (•7)\sls>yPlZMVT<DW) T'^S, f bt, ffi 

5fcS*H3#Erai*2. 0 s e cJ£U:T*&y, 3tl«TO$:mS^:*?)tC^S|^^ 

TM^ISClC^-r<57!j>y h^Mi&lfcf c = 6. 3 kHzOl 4^3f >f > • D 

+ • n-A^^-f ^fcMws -££;i-s 0 

[0 0 2 4] 

®1 lCttr©Atttfc«0^-~v J W^fB^Sl 0#M^£*lTV^o 30)01 
iCM^i-S^-^-f *m&mmi Ott, MIDI— »Dat a^^E^a.-;!/ 1 1 

^a.-;i/i lcte, #iIf:MlDlf-^^A*$W. M^OMiDif- 
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*<Dmffl*m.toz>&t>iz±mmifLT-*ZLmu4Xy hvmmis^ (sync 

Nibble) &&m&mWi1£V18ft-t&o Z.<D£$lZVT%ift2n2>* 

v^z #mmm^nMi d i?-* namm zm±?z>&#)iz&ntemmmm* 

\£v hS©#^-^lcE^JS3i:^-e^5fc«), «TT*tiN ibbleXhU 
-Af-^tllf^„ ^M^S^a-— ;i/ 1 2l±. ^^^0.-^/1 l*>£>Nibbl 
e* h U-A-^-^&^WJfcU, 4 Ify hO^te^-* (Nibble) ^ls 
ymbol £ Itt-f-f *^©Mi&8c£ff U T 

, z.a>mmizj:vmt>tiz> : gwm^-km±i?2> 0 ^m^e 

[0 0 2 5] 

2-1. MIDI-^DataIi=Ej;a-^ 

06ttMI DI-»D a t aSgift^^a-^/l 10i^l:^t^n*/^0t^5 
d ®6&CfcV>T, -r-^glgPl 1 2fcfc. #|ffllCgy&£*x3M I D If-i??: 

v^„ ^-^^mapi 1 2\z, }mmzmifeznz>Mi d i^-^ic^lt. 

*<D«Mffl'&«»SJ:5Cn»H3-'f' (S YNC Nibble) TFj (1-6 3131 
IB. ^tc^^^v^RSU . ^-#&1 63§^fBT*&£ 0 ) 

Fj £#S/Bl,fctf>te, Z\(D TFj SrX^-^^/t-f h<Z>_t&4 If v h (MSN: 
Most Significant Nibble) £ L T^tfM I D I -r~ # < > fro. 
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<6V^e>T*&5o ^-^S&iasi 1 2tt, MIDI ir — # tC^tf LTSYNC 

Nibble TFj £ft?S-r£flS, i&gtCJ&CT, Xf-^f-^Mf- 

#tf)MSN# TFj T'^SM I D I f - ^ 'J, ZftX?—* 

Xf-^OMSN TFj £^£©£i;lCbTSYNC Nibble rpj 

si:. &mmmwiz&\,^7sT-$*7 : -*<DMSN tfj &igi§i-r£z:£#T* 

[0 0 2 6] 

, ^MMmMVit, MID If-^OXf- ^ ^r-^OM SN^ r F j T*£>5 
Zltf) TFj £ TCJ IC^fSo 3© r F J ICoV^tf)^-*^ 

lc#e>|£«£B&ifc-r Xf-^f-^MSN^ rcj T*&z>m^ic\t 

. z.<D rcj £ rc4j ic^i-s„ f-«i:J:otMSN^ r f j r 

Cj iC^JS^tl^X^-^X^-^il. MSN#tg* r Cj T*&Z>7.^-$*t 
-#££E#J-r&fc#>T*&.5. i(Z> rcj lCoV>TCD-r-*^{Cj:oT 

£££fm&B&ltt- Xf-^Xf-^^ TF4j F 5 j T'&S 

•^JCtt, rFj £ rc5j tc^grTSo 
[0 0 2 7] 

*%ffif&M\Z&\^T, ^f-^Xr-3!0MSN^ Tfj 7?$><5®-£-fC d(7) r 

fj & rcj icS^ii^.scottr^fDSffijc.tstxD'efeSc *t% x^-#;*-r 
-#©msn r f j £ rcj r^ggl^©*^-*;*^-* t 

TC^MSN^ rcj T^S^f-^Xf-^i:0TO#^<&S. Z.(Df=.&) 

ov%Tttr<z> rcj £ rc4j icg#&*fco ftot tc^msn^ rcj 

M2n2>Zill£.&Z> B L;frU MSN* TQj T'feSXf-fXf-!?lt ^"n 
^AfiV^SMtSf-n-fey, IS^^rfMSv^tf), rcj £ rc4 
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W*&&-tZH*)&\,K fit, ^f - ^ ^f - * ©M S 

TFj T*2bZ>m^lZZ(D TFj £ rcj &Cg£g|;t£ 3 £: fC Lfc<DT*$>2> 0 
[0 0 2 8] 

£blC, *HJ6^JCfeVNT, ^f-^X/Ub^ TF4J &£V^* r F 5 J 
tfe§MI D I i r-Z<b'T-f£&\Z&^T, 4\fvVr-Z r 5 j Sr#ADL/fe 
3Mt&£S£^£o -efc^fc. ^T--^X7t-fh^ TF4J r F 5 J T*&5 

T--7)\s*m'tZ>Zil£V& : b<DT*$>2> 0 fit, Zltie>©MI D I^-#lC*f 
[0 0 2 9] 

to^-^^bpi i 3^, ?-*mm®i i 2^#ii?mK:#y&£4x<5-T : - 

#GD|^lCSYNC Nibble StM^S # ££f£f 

T^M^fci:, Nibbletbt r F j . £G6JS bTV%^>„ 

[0 0 3 0] 

®8~gll 3 J#Itt, @ 6 JC^fM I D I -^D a t a Ii=E - 

;n itf)l&#Ko^TiifE-r5o Eieic^-r^-*^^ 1 1 2 # 

^{CMStlSMIDIf-^^BtSET^So l«IK{CfcV>T, T9 0 4 
0 4 Oj rs 0 4 0 74 j tt-etl^ftM I D I^-#£^U ^SP«M I 

D I^-^tf^b&V^Rgfc^bTV^. "T-^mSPl 12tt±ltfcf- 
^m'r-zf/V (0 7) IC^VNT^-^^^rff ®8tcM^bfeMID 
I ^-^©MSNti rcj *e=b tfj T*t>fcvN£:«>, m^-^icM bT^fic-^- 
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Nibble r f j *mmte<iftffii-2> e ^bt, 01 oic^-t^ic^L 
fcNibbleXhU -A^- # 
[0 0 3 1] 

^^ICt'-^^SPI 1 2 lets. ^-^^©S'JM^^-Tc HI 
#^&3P1 1 2lC#^$*lfcMI D I^-* l"CFj ^J^tSHt'feS. Z1<D 
ti^fc, T-ZM&mi 1 2fcfc-5 i -#^g|^-:77l/ (07) ICS^VaT-t 1 -^^ 
m$:f?V\ fMIDIf-^iCfbttt, MSN Tcj £ l"C4j iZ^m^^o 
•T^t>*>, ^-#^3lg|si 1 2tt, #^&£*lfcMI Dlf-^t TCFj £ TC4 

fj tc^-^&bfc^ m^-^^^x-^^aui 13lC^-rSo 01 

Hlf-^MH3lt ^^©^-^tf^CSYNC Nibble r 
Fj £*f#U gI13}3tj:^(CliLfeNibble7h'J-AT-^S:4 

[0 0 3 2] 

&>±<DH5iCl,T. T-&&mmi 1 2K#|«fC#^3*l3MI D I^-# 
tt, -r-«glSPl 1 2&tfim8B ; -#£j&8iSl 13CJ:»J, N i b b 1 exh 

u - a^- * ic^m $ tv s o 

[0 0 3 3] 
2-2. ^ig^^^i-;!/ 

2-eii, MIDI -*D a t a^$|^a.-;i/ 1 1 *>>£>4 fcf^ htf)#&-r-##A 
©tt> SYNC Nibble rFj #A#£*XOO*tffc^llHC&*B# 

®if£L&vv£, (s^flj) iz&^TmMi$Mtite<tez> fetor*. m#m^ 
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So 

[0 0 3 4] 

mmm^&ffimm*. @i4Mi5i;^t«i:^cigm. Hi4», i 
6i©4 Mv v • ^w^- Ktffl#tiffi (&*b©m#) &upq- us«*t?* 
M?&m&<oim#£Qi&ft<Dmmit-mzi,TmLfcib<DT~&v. mi 

4ie>&a**rQ- IMC©®"!?**. 01 4Ml 5 lc^^iHS# 2l?g@BgT* 
8u 0 FH (1 1 1 1) £&*gl 5 7. 5 d e gtlt, 3- K^Efy 

fCBBg-rSo OFH^tfl 5 7. 5degt^5©t', |iTO^#m© S y n c 
Nibble (4 If y h) ^*lCli^«^t:Li^^S^i:*^liE$tlSo 
££MI Dlf-^liS tatus^Dat a tf^SJC^ItlS 3. £ ^ W 

3-K«fc£^<*B^mB#:*£<&£<fce>u:, o 8 Hj£LL£&T©^-# 5: £ 

/u'*Aj&<ffi;t>&<o'&2>&0 lCX5*cLT^S 0 *B*f&;ffi# 0 T?&S©&> H£HB 
^0CHCD^t*fe§OT% (1) OOH-»0 4H-*0 8H-»OCH-»OOH-, 

(2) 0 1 H— » 0 5 H-* 0 9 H— ► 0 D H— » 0 1 H-, (3) 02H-»06H-»0 
AH->0 EH-*0 2 (4) 0 3 H— »0 7 H— »0 B H— » 0 F H-» 0 3 H — jb* 

- ^^A^tsi t ttSS^^iC#&T<£VN©T% X * ^ > < T 

[0 0 3 5] 

<fc vMtftmiziz, m 1 4&tm 1 5 izmtw^mm^mmmx'^ midi§ 

^K&^Tlt. Status Ofc^N i bb 1 e«Db i t 3«! r l j ) tDat 
a (5fc®N ibble®bit3#r0j) #£2tC3-*lS 3 ^^e>> MIDI 
^£4 b i t jp.&lCMJo£&N ibble©bit8«« r i j -r&*>*>«i: 

its^-rij <D&<DzmttGLmom<Di5.mizm!b. ogfi^f-^^b 

fcV^e>KLTV^ (015©®) . 0 ^ifi^©^- # #)£j^-r £ 

< &s e>*is#, ^ti^R&ih-rs^^T'fes., (ill 

1) , 3>hn-^fx>y (Bxxxxx) (xfcPF5t&;i;lfc-rS) ©MSN 
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(10 11), RZfJ- b?t> (9 0 xxxx) 0MSN (1001) jg £ 

1 8 0m<O%L&lZZ.tlt><D? : -*%:m8>T^2> (S 1 5 0(D) . 
[0 0 3 6] 

2 0 l^e>A^J$tl^N ibbleU 1?n K 1 2 0 2tCj;oT 
1 */>3*Ol/ (4 !^*y h) ©RMR#S*lfe«, yi^-f n- K^masi 2 0 3lC«fco 

T4 try ho^i^-r i3- Ftc^m^nsc ^i/>fn- K^m^P 120 3^e>m* 
3*ifc4i^ h©^-^ttao#img&i 2 o4^bt, ^^anwafcaui 205 

^A^^tl^o €J?aOBli 1 2 0 514, AftStfSfe 1 6*£Sffofcfc£<3Df!J& 
S:ffi#*-.S*!.Jffi€:ff3. ^^aaHRgl 2 0 SOffiAtt, 1 31 
itSf-f l/-ftHJ&l 2 0 6 £:frbT#IJirEJJ&l 2 0 4aA*S*1, 
«mSPl 2 0 3^e>©ffi;fchj&m£*l£c in^ias&i 2 0 4, *E*;anBI»i5 
12 0 bjgf&^J Isjm&l 2 0 BfcfclioT, ^W3-KIiSl 20 3^ 

[0 0 3 7] 

^ ^^nM^tSPl 2 0 5 ^e>ffi#$*l£iiiS2m*B £^4 \£y bCDT-Z i*. 
mmmft (In-Phase/£#) ^Bffi-r^^lfi^Sl^l 2 0 7L (Quadra 
ture-Phasej£#) £*Eirr*dMftXlfcflS 1 2 0 8^A:fr£*l5., ftttX&tt 1 2 

o 7*»&ajjf7is*ifc**»i«^i:, -jamasiiapi 2 0 s^&m^stifedi^rt^tt 

, •^*l J ?timiL0S& 1 2 0 g ^umtlidftl 2 1 0tCA#£*l£o fH^im&l 2 0 
9&tfl 2 1 0/\tt, $£>IC % ^®l^l 2 1 1 ^P>m*$tl-5#^|gltiC0^-Y 
'JTi#©MWt, JE3&08&1 2 1 2frbm*l2ft2>&GLMm<D*VVT 
#-^©iE^^^^^ti^nA*$ti, **ll^fc*tt^fcJc»^*>S4i 

So &mmmi 211 hiE&tin&i 2 1 2^*, mfewy-jvytrnm 
mzuzmzmir m^*ft$i?z>mim$&i 2 1 4©m#t tc2 * • f c 
sflifi:ffif*2* f c t zmti-tzmnm&i 2 1 s©ffl*««A*snTv%s ( 

f c : *t'J7M«») c ^#HI5«&1 2 0 9<Dffi*i:^WtlI8&l 2 1 OCffiiltt 

> iMi 2 i 5tcA#3*u -e-iTav^iDjrsn*. f it, ftntigft 1 
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2 1 5©ffi;frlCg^£*lTVN£ffi#3g&l 2 16^^ Alfr3S! 1 2 0 1 fre>A#£ 

±m><DM&T'&. mnm&i 2 0 9R.vmn.mWti 210, ^m«&i 211a 
xfi&&mB& 1212, ^tf-ms«& 1214, §nii!iis& 1213, tianm& 1215 

[0 0 3 8] 

3. *mffiBm\z&z>*-7 £ 4 xn&mmomm 

[0 0 3 9] 

3 - 1 . &mmn 100 <om 
®&&mmi 0 o^#:^icov>t 

E17«, ^ffi^f 1 0 0 ©MS^t^D ^ 

*;i/©W###«. mimMmi 0 1, W«tni»i0 2, p*w#*k:j:* 

ffl»l 0 6Xtf Q3EW*^tCJ:««Wi«S:ttffi't«Q«ffi»l 0 7 /v.*©** A 

^j^tiSo f tt, vmikmmi o l&m o 5, i/*/nfttB»i 0 2&# 1 0 

6. Y^mg|J10 4, P«IH}S1 0 3MQtMl o 7©ai*H »-&$Jj£# 
1 0 8|C^$tlS 0 
[0 0 4 0] 

mm&m$£ cm^mm^^so ioiwio2», A^bfc^wte-s©® 

-53 tic j: y, ^^©^^miit-s^^wM-^sr^n^nm^-t-Sc 
/nfem# ( i/^-n/^^a) 102W106H A^jbfew###©«#i^^ 

[0 04 1] 



2 1 
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, mj&fcm&i 01W105, i^ui^msM o 2&m o.6, Y^aispi o 

4, PfcffiSIl 0 3&tfQl$ffi#£l 0 7tf>ffi2jlC^5V^, I30«flt2 2^e> 

r<D^IS^WM^-^;i/^#MbT#a»JS:f?e)iiait#SlSl O 8 alCjn^. 
T, Y&ffig|S10 4, P&ffiSIl 0 3&tfQ^ffi3§l 0 7 ©ffi#^ e>#iMi## 
t-f>f m^S^ffitS Atffi^ 1 0 8 b^P>i^^S„ 
[0 0 4 2] 

?£IC, ®1 8lC^iT:/Dy*^£#Mbfc#&Y|fcffi3|Sl 0 4, P&jMl 0 
3. Q&ffiSSl 0 7&tfA*fcffi#£l 0 8 blZ-o^TmW-tZ. Y^mS5 104li 

, w.m% i^-^^y vm^mm^m 1 1 otYMig (miomg.^®.) 1 

1 l frbm&Zn&o '&m%5l l OH AiJ^l O O afc^bTSii^Carrier 

^Base^e>m*-t-&o Y&ffiSil 1 Hi, ^SignaUcA^Snfefg^-^m^© 
l"<;i^fl:£^b ^Trigger^e> "1" W<)\s<D 2M'fS#£m±rb, 

^<om^<DUKjvmt<Dmm^±^hr^Ymm^iz^xm^nx^^3 1 

7. 5Xn/is (nttftSOiE^) IC^tf-^-T § £ £ IC, Sg^Currfr "1" 
l/^;i/0D2ffi##£ffi;*jU fit, m^O^^^^bC^raPg^S 1 7. 5Xn 

0ift'*SI hfU^bT^Status^P, tt l" l//<;i/<Z) 2ffi'fS^$:m* > rec 
[0 0 4 3] 

Ptffi^ (I2 0lg#^) 10 3te, A±3g^l 0 0 a Sr^bT^Signal 

iz At! 3 tifc^nf- ^ * Jcm^<z> i/^/i/SMb #3££ b 3»Tr 

igger^ "1" 2 £ffi;frU mj£<£> l^l^ffcOfSPS/tfJiMb 

£P^M:£S;fC£V\T3!5t£;riTV^ 2 5 9 /tsfcl29. 5 /* s <Z)^-f*l*MC 
««-ifi[-rSi:^C, 3^?eurrj^e> "1" l^;i/<£ 2 £ffi;ftb, *bT, 
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mfe<Di"<)vm.ft<Dmmtf2 59/*s£i29. 5/i s <D^-?nfrizmz—m-t 
sit, ag^status2>M>> "i" wovozmm^z&ttZo 

[0 04 4] 

Q&ffi£§ m2<nmfe^m 10 7lt A^lSB^l 00 bSr/rLTSgf^Signal 
CA^Snfefe^^^^^M^m^Ol/^SgflSSriSL/fe*^ SB^Trig 
ger^e> "1" U"<;i/©2^iM^?:ffi^b> l/^^/SgflSCD|!S(|IB^J:j* bfc 

Q^ig^jSiCfc^T^jt^tlTV^ 1 4 5 n s, 2 9 0/is, 58Us, 38 

5 5 v. s (D^-rtiftizmz— m-t&tmiz. ag^curr^e> B i" w</i/©2mg 

#&m#U fit, MCl'^bWWHSns, 2 9 0ms, 5 8 

i^s, 3855^8 izmz-m-t & £^$&ft&ffifemmmtiiLTffifci$ftfc 

[0 0 4 5] 

ORHH&115WU Ytttf}»10 4, P**ffl«l 0 325:tfQ&ffi3§l 0 7 
3§g^TriggerCDffi^#-^©|ia5fP?:^oT, A&ffi3g 1 0 8 b ©SgB^Trigger^ffi 
?&t>*>. P^ffiH 1 0 3&tfQ^ffi2ll 0 7 (Z>#3§§ 

^Triggerm^*l,fr;fr£ "1" *lfe##JC, ORtUJ&l 

15&, "1" l/^;V(Z)2^iM-^5:m^-t<2>o NORH8&116H Y&ffcgp 1 
0 4 , P&fBS§ 1 0 3 RZf Q&mm l 0 7 ©#^Curr(Oai;fr#-Jf tf^JtftliSlir 
(NORII) S:^foT-e©*§*S:A«im«l 0 8 b ©Sg^Audio/sfltfrr*. 

P&ffiSSl 0 3&tfQ&fflS§l 0 7 O)#3g^Curr0 

v>fn>e>* " i" u^vom-^&mjjt'ft&^m&iz. nor@i&ii6h 
"i" i"Ov<D2mm^*mj]-*z>. 

[0 0 4 6] 

A&ffi#l 0 8bli, IS©MI D immm-%*:&&te\,^-'r>(*m^<DA 
A5:Mt5t.©T^oT, ^©2o©^#(DVNTtl*^m$tlfe#-^lC, 3§} 
?100 a&tfSSB^l 0 0 b^?>A^J$tlTV>-g>^(Z)5 : -^^;i/©# : g : ###^ 
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status^e> "i B ukko 2 mi^mt. asn^udioic u 

i M u^v<Dm^Ai3^nt^m^m^mm&,±mm-r^^^r^^> B 
Y^masio4, ptfemsi o 3&tfQ&ffi$si o nz&^T^-rtMDm.m 

T'&zuwm-rz. m2<D$imz. ^looatfciiioobtct^ 
Aii s *i*&&t i» ibm%.*$m$m v x ^m^m^^m^. v & v% r t x*%> & „ 

Sg^l 0 0 a, 10 0 b<D\,^ftfr(Dffife<Dl;^;vmti$titm-£tl%l 
[0 0 4 7] 

t&S^HSB 1 0 8 a Y^mgU10 4. PM^10 3^QM^10 7 
&tfA^ffiSSl 0 8 bO^Status*%e>m*SnSM#il> ^^ffi^ 1 0 1J 
^10 2 £ l/"<;M£m3§ 1 0 2M1 0 6^P>m^$n-5'®#}C*^5VNT, 

•^©SSW^^flSO^WM^^M I D I fg^*— r-f ^ft-^^Sj^iOWMft 

[0 0 4 8] 

®&mmm 100 rt©«^tfea» loijttfios ogj* 

-r »?^ifeffl*i o i&m o 5ttH-««T?»sfe«>, mmmmi 01© 

tfefij$|l O 1 a fc, D-yU7^fH (LPF) 1 0 1 b jfctf 1 0 1 d HM 

Hi o i c^i^ti^tis. ttt^ffi*i o lctswc, mmm^mm^ 

10 1 ate, A*bfc*^^*^© : gp»«#©J|ftjl*'lB [S] £ffi#U D-A* 

7>f^^ioib^e.fift©if6fi [s] o¥*^g[sa] 3^tij*an*. 

Jfc*»1.0 1 ctt, 02 OlC^J:e>lC. *»«-&©«ft*MI CS] t 
Sa] <JD±.2 0%©*rc&<5 2o©HHB.fcjttRl,T, ffifttt [S] CS 
a] ©±2 0%®IBHWJC**»^tt, r>K0»A^e> "1" U^© 2>fitfg-J§- 
fcffl;&U *<Z>«&ffi#eD^rtt "0" l/^l/02fff d-a°*7 
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4)],$ (LPF) 10HH Jt«»l 0 1 c^e>ffi*Stlfe«#&¥»fl:U 

mmmmm^ swAttt^ts. 

[0 0 4 9] 

JlttlftCte. ixll 02 l lcj^-tJ;e>lc. &7t^ffiS§l 0 1 tciEK&Wl ( 
02 1 (a) ) ^A*$tlfci:t§t, MiMlglOla^MiWl® 
«fi*MI CS l] tfimjjtsti. o-;U7^Hioib *>yht7j| 

mms ohz) ^e>iE^wi cs i] (D^mm cs a i] tfmjjtm 

Z> (©2 1 (b) #J80 0 

fbt, mnm isn ft^m c s a i ] ©±20 %<om c s a 1 h] , c 
s a 1 l] <Dmmftiz2bz>m*> ttm^i 0 1 " 1 " 1/^021^ 
#772*1, $e*Ht [si] ^jiiaigHi^ic^wti^ "o" w<fl/<D2mm^-tf 

tKAsn (®2i (c) ) , n-n^-y^ ;t/# 1 0 1 d iz^^x^mit^nrm 
ffHSOff SWAi: LTffi7J£*l<5 (021 (d) #flg) „ 
[0 0 5 0] 

M2 2lZmt^OiZ, «^m^l 0 11C^MW2 (02 2 

(a) ) # znt~ mMm^mmi 0 1 a^p>^^w2©aM# 

[S2] #ffi7J$n. n-;U7-f 1 0 1 b^e,istW2ffl$6ti [s 2 

1 (D^m [Sa2] •tfmtlZftZ> (02 2 (b) #M) „ 

fit, $B*Mg [S2] #¥*W[S a 2] 0+2O%(Di [Sa2H], [ 

sa2L] ©«gffli^ricfe§r^»> i£$t#g 1 0 1 c 2^ e> "1" i^^^-fins^ 
ffi7J<**u tfiftfg [S2] #_h3B«eHF*K:fctt*itf> "0" l"<jl<D2mm^tf 
ffi773*l (0 2 2 (c) ). n-AX7>f^^lO 1 dJCiot¥?lft$fttt 
^WM##SWA£bTffi7J<*2l£> (02 2 (d) . 
[0 0 5 1] 

2 1 (d) T*&m^l"<Jltfmo. 2) „ ZtiCfcfLT, @*0)jBlitfjM¥:l£ 
^WJM^SWA&m^-t-sr (02 2 (d) x-&m^i"<frtfffio. 
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8 5) „ ftfe, 11* 1 0 1 b&itV V*?mWLWL*. 5 0 

HzCRgU V-n^V 4 1OH0A^ h^-^M^!KS:2 5 H z 

[0 0 5 2] 

. 8 5^c^v^^5^##^©^^m^MiCJ£v^r^:$:^i-zlili:«;^ 0 fcfc. 
ZLdT'te. ragljf f S W A(Z)f f b Ym^^©f ^li 0 . 4J£TF 

[0 0 5 3] 

(D^m^tt 1 0 0 1*1© l^;i/^ffi#g 10 2 10 6 (DWffc 

Bf2 3 0 2&tf 1 0 6 CD^^lCo V>T§fc 

ft5. l^^;i/^ffi^l 0 2&tfl 0 6l±|^-fl|^T*«.-6fcfe, t"Ol/^ffi2§l 

o 2(D&zwim?2>o z.(dmt*&. woi&mmi o 2&, $e*Mii&ffi3ii o 2 

at n-;U7>f^^ (LP F) I02bt, Jfc«« l o . 2 c 4: , 'vyf/av 
h-?J\s^sU 1 0 2 d ££ii;*.T*i£f&£*i£o n-;U7^;i/ 

# l o 2 b©#y ht7Mtl![liMi«i 0 0Hz(:^$*iS o 

[0 0 5 4] 

tiff©«fifi [S] fctftfjU' f0fS*if0^^o-;U7^ 
# 1 0 2 b SrjtjgUTJt^l 0 2 clCA7J£*l£ 0 J£$*31 1 0 2 cT'fciU D- 
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o" w<ji,<D2mm-%zmj3-?z>o i^t-it ttmmi 02 commit z<*z 

$:ffi^-rs„ '7>i/a>yh7M/^^l/-^102d(l M^10 2c®ffi 

^M#©3i^±^y ^^m-r^i:, "i" u^©2ti#$:i/^ffiifs 

mm o 2», m^X'te^mm^zAijvx^zM&te tt i n i/sowDiyOb 
^mm^sh^mmvxmijL. mmm^^mrnvxAiivx^^m^ mm 

#&ffi£*i£££K "0" l/^©l/^ffiff SL$:{i}*tS. 
[0 0 5 5] 

(D^m^Sl 0 0ft®t^l 1 0©#f£{COV^ 

@2 4?:#IltBl 8 1C^-T^M^1 1 0©rt»#^tCOV%T«Wr 

s„ Hi 80^ny ^Sic^-TMT^i, ^M^i i Ott, JfiPaHi lObi, 
>i£#g£3§i loct il$i lOdt, n-/\ 0 x:7^;i/# l l o eHZffi 

jLXm&ZfrX\<^Z> B ZCDMf&lZte^X. ^Carrier 1 1 0 a jfr £ A7J £ *u£ 

^f^'jrm it«@«i i o bx*mmztit~&. iMuodA^A^^ti 
tl^i i o aiz&y-j >^4Hi i o c jcj:oT#£3*ifc*-vy y# 

•#.i:fflf-©MtR» (3©»-&6. 3 kHz) &^i-s*>f>a#^*«A*S*iT 
V^. il^l 1 0 dlC^VNTifili^l 1 0 b tiM" >M3§£3§ 1 1 0 c 

©ffi^ji:^^-a-t>3tiS 0 ilt^i i o d**6fljjEj'atifc*HC«*a:, f c = 

6. 3 kHz© 1 4i^3t>f>D-^t7n-;U7-f;i/^ 110 elCA7J£*l 
1 1 0 e lCj:oTl*m$nfc^-^A*> K«-£tt, ^Basel 1 0 f ^e>ffi*$ 
[0 0 5 6] 

(D&ma®i oop^©Y^m§n i i©#^tc-DVNT 
#ac, mz 5 i:#iutYM^i 1 1 (Dtemmmz-D^xwim-tZo 025 

y ^Stc^t-TM^tt, YM^lllH t7vf'J^#©?^D^ffi 
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J&lCfc^T. ^Signal 1 1 1 a A£$*lfc^-xrt> K^#ttt */ 

;*tf©^?n*&mtli l l McA:*j£*i<2>„ t;*-r'J £/;*tfcz)^a*^m£§ 
lllbH KH/3tft ( " 0" -» " 1 " &«g>v^j: - 1" 

U^#0^^n^^l 1 1 b©ffi*M-^^ ^Trigger 1 1 1 

d^e>ffiiJ$tlSi:^{C. >f >*-XJim%mi l l c<Z>3§^Triggeiv\i;A;fr 

[0 0 5 7] 

>r>#-/i;i/i$sii2ii i i ctt. ffifewyzrvytrmmmzur-Dtivy b 

n*mtUZ-&. }fro^Trigger©f§#l/ "1" &C&5#JC U -fe y h 3 ft 
Z>'m\V>llVyZ*:m7L, ^Triggertf)fg#l/ "1" iCfco fc£^tf>;*7 

*>h<B (fc£LUfey Mcf©^^> hit) ics^v>x> Ai7«-^©i^^;v^b 
e>4-ia^Trigger(Z)^l//<;i/^ "1" (C&o £ £ £ £ T?©B#I^Pg£^ LT 

A/imm&i 1 1 c $e>tc A*##©i^^;i/^b©^^^Y^M^ 

<z)®^©^^i^c^B^bTv^^^^{HI^$tife#^^cli s o^'?> hffiSr^s* 

iry h3ft£lf£ 2 tf># LTV^> Jg2<z>;ft?>#©#2Wc&ofc£ 

3g^Statusfr£ w l" l//<;i/l:tl}MS. i-&;fc*>, fcJJBfii: 0Tfl»£ b 
TriggerM-^©A*#JC, «*rara#ffi£©&#&iSlfc-t £ v^e>^«R 
#^bTj£;£bfciilHC^Status^e> "1" K/K -T^*)*>Y^i)|^T* 
& £ b Tc z. t. &B-*1S^ifimiJ 2 ft 3 . 



2 8 
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[0 0 5 8] 

JUM&fctt, mXli. y->?Vy>fmMtf2 2. 6 8 n sT'Zb&ftZii. 
y*-rt)im%mi 1 1 cii, ^Trigger(D##b^;i/^ "1" lCfcofc££ 
JC. ^©^©^1 ©;*7^ >#©#^> hm* 1 4T'Slofci:§©^^l 3 ( 
22. 6 8 /tsX (14n-l) = (317. 5 n-2 2. 6 8 ) # s ) 
i>\ ijVy hffifc 1 4T*i!!ofc5&U#0. ttjtt>% 1 4T*fjy«J*lS (2 2. 6 
8/tsX14n = 317. 5/ts) K JfclW^M^ 1 4 ^fHo £ £© 
jfcytfl (22. 6 8/tsX (14n+l) = (317. 5n+2 2. 6 8) a 
s) 1*1bZ>h%K (ntegSM) , K-^>F«f©l!5»j;|Bmtf3 1 7. 5 
X n/tt s \zm^hX^Z>£.mfe-tZ>&^>Mft-?Z> 0 ff!2©;2j?> 
#©y*y hB£©:&8Hi£8 £L£#1^Ctt, ^ 1 (DiUV 2/ * (DOiVy hm* 1 
4t*Hofei:tffl^UAU3tfeS^ #^>h4it#l 4J2LLT*&S*i 

^•ico *fcttl -e&££^&c v H2©^^>^©^^>^'fit$: l foi'j>$tt 
> ^©^#^8IlI^LT^M$tlTm2©^^>^©*^>^^i^ "0" tCfc 

0 i: £ C Y $mtt Km m £ * *i t f £ o 

[0 0 5 9] 

©^m^ff i o op>g©p#?m3§ i o 3&tfQ&ai2ii o 7©«j&{cov^ 
^iii £w«-e&y, ££#&ffi#£ii?-©-y->-? , y 

tSit^ttS. fc£U tXfy ^CDf^nXt^ (02 50f#l 

1 1 b) iCfcfc. ®2 5©3§§^-l 11a JCfSA-T, 38^1 0 0 a&tfSSB^l 0 0b 

ffi^^e>*ty, -< >*-A/bgwro» (82 5©tifi iic) tefcw 

±IBil|sID2 2. 6 8 ytt s H Lfe£.ir&£.. P^ffiSI 1 0 3 ft©-f > # -rtjlffi, 
JBMS-eau ^Trigger©^!^;!/;** "1" tC&o£i§liHC. "9->^U>^ 

mmzijyy bTv7?&mi<D*iVy#<DjjVy MItf5, 6. i k 12© 

V>Ttl^lC^L<^ofcil^lC/<-7./t> Kff©Xy S?|imtf 1 2 9. 5 /tt s 
% 2 5 9 (i s Cffi^bTV^£¥!l5£-r£i:3i85£-t£o * fe> Trigger 
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^0Ut7MtffiUiitbTi6$:iMt5. mmz. vy?vy>fmm*± 

mtmV2 2. 6 8(i s tLfrftZH. Q&ffl3gl O 1 ft<Dj y*-A)\,WM 
S§T*«, ^TriggerGD-fg^ly "1" IC& o fctili?&C, VyfV y^MM 

mz&yy hr^ts^i (Diitty *v>i)?>y h-fii#6, 7. 12. 13, 1 

4, 2 6, 2 7 t^lil 6 6J!^±1 7 4JB^T©V^•rtl^^C^b<^&ofei:^^C/< 
KM^©Xy ^IS|5g# 1 4 5 At s , 29 0 /ts, 5 81/i.s, 3855 
s iC+g^bTVNSh^^^.fc^^^tlSo Trigger3§mc 

" l " ix/<;i/©{g##A;fr£*i£^lc#^> h*'Vy&ft2>m2<DliVy*<DV 

•t y M#©MNt£: it 1 6 zmm-tZo 

[0 0 6 0] 

®^ffiif 1 0 0p»3©Y&ffi#£l 1 1. P&ffi#Sl 0 3MQW1 0 7ft® 

#uc E2 5ic^-f Y&m#§i i i iHco^y^-A/vrnm^i lie, 

cpttmsi o 3^Q^ai^i o 7®>f yz-Ajimm&amm*. wititc 

m^<DC PUtC<fc£##t.3®&CoV>T, BI2 6 JCjRt^n h£#j$l,Ti& 
ref*. fcfc'U 02 6}c^-T7n-^-v- Hi, YMSfiiU P*feffi#§i 

o 3^Q^m^i o ift<D±x<D>( y*-x>imm%£v&m£tez>&t>i^ # 
mm^T'M^Kmmzn&mmzfcizmfem&^miz "_x- "_x" ^ 

tt "_x" £ "_y" JC<ft;tT, P&ffiSgl 0 3T-tt "_x" £ M _p" left* 
T, Q&ffiSSl 0 7T'tt "_x" £ "_qp" "_q c ** (Cf^^T, fbt 

mmcytmztttf ^t=.±-x^a> -x" & -y b , a p- u q" h^xx 
m^*m&m-t&?iz-tz> 0 PM^io3{cmacnt_qptt 

&frMmzft^fcm&<D&mT*%>v. nt_q c&, tttt©^-^^ 
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02 6 (a) tt, 02 6 (b) IC^#[ »J &&#m£ btM$ *lfc-f > # - 

«m.e s_x\,*m&mm2 2. 6 7 # s mGMDmmwfemj] v > * (±mmi<D 

026 (a) \Z7&-*-®nfc (Re set) «iiT'lt «&«**lh«3Sfetf V* (S 
1 0 1) , ^Status ($g^StatustC*frJ&) feDtvbb (S102) „ ^R c 
n t_x £ 0 izmfeL (S103), Sg»me s_x £ 0 iCfgJgLT (S 1 0 4 

) , 0fc#s*T**ys&fTe> (s 1 o 5) e 02 e (b) ic^-3-2 2.67 

n s&<Dm&MmT*\*. TriggerA^^^ofc^if^^Sr^L (S2 0 1) , 
^ofci^CttUme s_x(Cl?:Mt (S 2 0 6) , f9&#yi£#ST L 

, m^fcm&iz&gtmme s.xct^atci^s^t^^^^ts (s 

202) o 0;£tf>ffi-e&££:kL «*.«Yfcffl»i 1 itf>t§i§r&, ±lbfe ri 
4j -eiffofc ri3j t'fesrttfeofey, ^j^^b-fit^ r i4 

j &>±T*$>z>m-&<D roj r 1 j T?fesri:§:Si*LTVNSo 

*-r>y:/S 2 0 2}C&V^ ^Rme s _x <Dm&mm<Z>WZ&Z> £WfeZ tl 
f^m^iZit. mWc n t_xKl (S 2 0 3) , ^ffcme s_x©-fii^® 

^<Z>#TefcV^£-lC«U Hcnt_x^U^C5 (S 2 0 4) „ ^V>T^ 
ffcme s_x£0T*M§tf;bT (S 2 0 5) „ $ IC^Rm e s_xlC 1 £#n;i 
T (S 2 0 6) . HMSSr^TtS. 
[0 0 6 2] 

(D&ffi^gl 0 0©^«il 0 8 WfiDAft^l 0 8b Sr^U tf^2±*m^ 

r^mmz-t^m^z-D^x 
mz, mi s^tAMigi o 8 bom®,*, c p u tffifenmmmmizm 

^bfe^ , ^y^AS:fflV^T^•rS^©CPU^C e ^;S#^a.SI^COV^T, 02 7 
\Zrt-t7U-1-V- hZ^mLTmW3-Z>. 027 (a) 027 (b) Cat 

fe*07n-T'fe$„ 02 7 ICJSVnT^Rc n t_a lif0iiMi5 2 2. 6 7 m s 
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o 

[0 0 6 3] 

*?\ 02 7 (a) K:^-t*J*ft (Reset) MT'W, f!l&*£SlL*&3l & 
ffVN ( S 3 0 1 ) „ ^Status (SgT-Status^jTO) & !> * y hb (S302) 
, %mc n t_alCj£8tCOUNT_A (#9*.tf 3. 2) £12)60 (S 3 0 3) „ 
*-f^Timer©#?>hyy (S 3 0 4) , m&&m"S*fio (S 

3 0 5). 02 7 (b) tC^t-2 2. 6 7 # s 4¥©iJ&#L3lT*tt, *-f. 

SgH^l 0 0 aSfefctel 0 0 blZ : £Wm^i*A*lt<tlT^2>'fr¥ofr (iMt 

a&5a*£5*o ©^Sr^fe) (s4oi) 0 ^rr% xij-&&fr^fem& 

tfUBS©^) . #>f vTimerSrU -fey M (S4 0 8), c n t_a 
COUNT_A$:^bt (S4 0 9) „ # >f VTimer^^^^^ ? y h y */ 
^ (mtf4 0 0 0^»')>^) Lfcfrif^&flljrr* (S410). 
£\ 7"S 4 0 8 T' 'J t b §tlfcfi^«T% 1 OOfflJttt 

"n- «fa»«#»7"rs. 

[0 064] 

^f77"S4 0 1 T^#M#®A^^^>Si:flI^$tlfe«^ SgmTiggerlC 
"1" b^;i/©A**^-5>^He)^$:W^-rS (S4 0 2) . Xf>^S4 0 2 
T'ig^TriggerlC "1" l/^;i/©A##fcV^W£3*lfc»-&, Xf7^S4 1 
0T^-f^Timer^m^^F^*^> hT^ybfe^^e>*\$:f!l^-r-5o # VTim 

S411) , #>f ^TimerC/D^itbTU 1=ry Mfcf (S412), JAMS £ 
^7tS. Xfy^S4 0 2T*^TriggerlC " 1" W<J],<DAjltf2bZ> 

tm^nt^m^ Xfy^S4 0 3T^Audiolc " I" U«;i,<DAjJifi$>£ 
fr¥ofrt>mi&2n2>. Xfy^S4 0 3T*^AudiolC "1" \s<)\,(DAj]-fr 
&^£WfeZnfeWr&> mfcc n t_a{:ttCOUNT_AS:^bt (S4 

0 7), xfy^S4iojyMI^fin„ 

[0 0 6 5] 
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— ^f«y^S4 0 3 T'Sg^Audi olC "1" l/KfrOAjjtf&ZtmfeZtl 
tc.m&. ^f>y^S4 04T«cnt_a^' , 0" < &V^£f 3 

5£3*l£ 0 Xf^S4 0 4T«cnt_a^"0" tmfetSH 
»tc n t_a#l £tf^£$*l,T (S 4 0 6) , X^^^S 4 1 0« 
|$©&3l#^fT3*l<5o Xf>yyS404T«cnt_a^"0" £^LV>£: 
W3tS*lfc»^, m6LStatiis<Dffife<D\fy htfi-tV biStlX (S4 0 5) , Xf 
y^S4 1 0#»©&«#ISf?3*l.&. 
[0 0 6 6] 

b^M^TOJ^l 0 l©ffi;d£^f-fli l/K/I/fl) 
Bwa v__r tt, *^ir*^/©#»#*&A*Ufe«^«»f#l 0 5©ffi# ( 

«|S1 0 4CDffl*«T?fey, SE»cnt_qpKtfcnt._qctt, QM^IO 
7<Z>ffl*HT»y, SERc n t_p ttPftflHBl 0 3«Dffl*f[T?»S. fit, 

<k y , Mftittf losati, fl»c^ffi« iouofio5, uK/nam* 1 o 

2&tfl0 6, Y^mgP10 4, Ptftffi«l O 3ftOtQ*feffi*l 0 7©ffiA«3^ 

ht^fl^lt-f-ftffillllgts. 

[0 0 6 7] 
3-2. fc«».3 OA©fMmCoVvr 

ttmiS3 OAtt, ^ffi^fil 0 OJC«fcoT*0JfeStlfc3EW*«;JC>^«i:L/fcttW 
ffiai&^ff LT, fMt*&MIDI«tt:ft*tfi. MUCit »M^2 



3 3 



ffiSE# 2001-307521 1 



#2001-0150 99 



2 3^e>«*ffiStlfc : &»«^^Attft«©Y3EW^J: Vmbftfr&OX'tb&W 
CDffj£#ttffiiSC 1 0 0lC£oT&£nfc*iltrlC;i3V^ ^MgP3 0 AlC^oT 

U, D a t a-»MI D I 3 2 £ tlX V><5„ 

[0 0 6 8] 

. *D y ##-^tC|1083l/TM I Dlf-^^^iifjii^^SN ibbleXh 

I0D P SK£M^£Y^M#^T*&S#-£K:«U ttM 5 ES?:i-/I'3 lK<fcoT 
^M^tlfeN ibble^h U — A^-^ii, SEtR^E^a-^/S 2{CA*$4x, 
^f^r?^^nffi^9(&tl. 4 lfy*©S8Rte©1^? h^fflMI D I^-##^7t; 

sn, ^©r^y^-i/a i r>iT-*n$imuizmt<ti2> 0 

[0 0 6 9] 

3 - 2 - 1 . ttw^^a— ;i/ 3 1 (DMffcffl 

#ClC, @2 9~03 4S:#IbT, M 1 fC^^M* S?a 3 1 O^lCo 
VNfi^-rSo @2 9lt 0113^1*^^-^3 1©1 6ffiDPSK©tl. 
C#£^#©«J&&^^n*y*0T*&£ o t£oT, MiIioo^?,M$ 
ft*SBttff5S;©SJBS:j3*'*te-3#, 1 6UDP SK*jjkLT^2>m&lzmft'tZ> 

&wm^i*. a*5S3 i'i^&A*a*iTraaBtft«ia»3 1 2 ©#-^A#sg^ ( 

3 12b) ^A^J^tlSo fttttfe&llU&3 1 2lC», PLL (Phase Lock 

Loop) [SS&3 1 5^e>m*snfc»*##(0*am«4>i:ffi»SMfc^4:««, * 
*l^ft> ^Kift^A^ag^ (312a) £lE3&&f£#A;fr$g^ (3 12c) ^ 
*>A;fr3*l£„ IHaa^HIS& 3 1 2 tt, ZL4xe>(DA^##lC^^VNT, A2j£« 

m^<Dmm&ft£mmf&&z*n?nm&&,&mj)i®* o 1 2 d tdtiR^ 
ffi^sgT- (3 1 2 j) i:^e>m^i-s. 1 2fr<om±>zftt=.Aj] 
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[0 0 7 0] 

w.&m&-*mmm&&m&3 1 3». nw&i&ii!&3 1 2^e>m^$ti^A* 

U 0~2 Tr©^^-^ £ bT^^ffi^jag^ (3 1 3 h) jb^ffi^S il^iC 
, ^S^-^Srl 6^bfci:^^M^$:mM^m^^ (3 1 3 i) 

e>m*-r-5 D h^§#H4«3i4tt, mm^mm^3 i 2^e>ai*$tifeA 
#M-i§-£f&£u hvxm^mi]^ (3i4k) ^e,mij-rs. 

[007 1] 

16DPSKT>-7«^ (3£^«t) IU8& 3 1 6 tt^M-»U*XtHia 

j^3 i 3^e>m^^tife^M7 r -^^A^b> h'j^ffl#»4af3 1 4^e>m* 

*tC«i!ILTffl*-r*. PLL®%3 1 5li, e^^-»@^^HIJ^3 1 3 
e> ffi7J$*l£il^- # £ A7J U # IcSc^T H 3f ^ U TMM 

5^^^^^ £ IE&&j£# 5: ffi * -T £ o 

[0 0 7 2] 

03 0$:#Ibt@2 9 Kvk? mm&Wim}& 3 1 2<Z)#^{CoV>TM 
tS. M^I1IB&3 1 2&. *B46«3 12d, mW-m$&3 1 2 e. 312f, 
HtfcM (R) Oat^>n-^77^l/^3l2g, &tfj^$tE (I) 
>f>n~;i/t7 7^;i/^3 1 2 h^e>m^$^lTV>S 0 A7J^3 1 2 bfr&A 
*Snfc*W«#ti, i#*§^3 1 2dT?J£«I<**lfc^ m#HII^3 l 2e^3 
1 2 f CATJ^tlT, ^Jl^tU A7j3g^3 1 2 a # e> Atl 

rt^*3S.*i*fc*ic, A7ja§^3 1 2 c>e>A#snsiE&ffc#fc##tt^h;* 

tlSo m^Ef{^3 1 2 e£fim®S&3 1 2 f ©ffiTJte. Ztl^tl. ZlV(yU- 
M7 7-fM 312gfc, 3t>f>D-^77-fM 3 12 h tlCATJ^tl 
S. a^>a-;i/t77/^/^ 31 2gfc, zr-9--r yu-frlr? ~7 4 ;v* 3 l 
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^ 3 i 2 i hmtsm+z i 2 j t^e>^*i^tim*-rso 

[0 0 7 3] 

03 lK:^i££j^-->#J&^gllIIi2&3 13H ac^j^^^^iji 

J2&3 1 3 gil, 5£8#1££SS3 1 3 f HfrP>Ml&ZfrX^Z> e 
[0 0 7 4] 

«£Ml*^Wm!IR»S 13clt AsfrSSHM 1 3 a^^>A^$4x^|g^ 
#£A;fr3g^3 13 bfr%At!2fr&&m&ft£K&^X7*2ftZ>W.&m?k<Dm 

. m*«^3 i 3 hfrbftmT-ziiLxmjj-tziimz. m&nm&s 1 3 d 
AA*ts. ^^iafi&3 ndi »£j@^g-*ij&€^giis5&3 1 3^P>A# 

atlfeSSW^Ofilffi^lK-x-^K:, 16/(2*) &#tf<&SI»8:*ToT, 0 

~i 6©»fi^-*K:£ijibTffl:*rrs, ^.^anwtRiai&s i3eit mi&g 
mg&3 i 3 d^&A^snfc^-dfcD/hftis^&^ftTffiAi-s. *n^mi@iB& 
3i3git *e $*a n w$tiaB& 3 i 3 e a> e> a* s tife/h«j^JKT'©«ii^ e> o 

. 5fe3lv*T, ^©aiWS^&KH^-^ffiASB^S 13 i 
[0 0 7 5] 

#ClC, S3 2£#flgLT 16DPSKT> - 7yVH»3 1 6©#j*JCo^T 

mmir&o 1 6dpskt> • w^ibj»3 i 'mmacis 1 6 b ? 

J WIH8&3 1 6 c ftJttttlSftS 16dt ^aOWRlSH&S 16gfc, 
$Tlx>f 3- Fa»EM»3 1 6 e £fr e>*|j£<**lTV%£. 1 6 b » 

, tfc*jffi*-»«is*seiftiai&3 i 3^e>A^jsti.fco~2 ^m^n^ote^ 

tfc*-?*- * C, 16/(2jc) ZmV2>W.W-*fi$Z)lX. 0~16ffl»if 
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-^izmmvxm^-t^o fln«ntis»3 i 6 dtt, hy^«t»4»3i4^& 

* £ 9K r t T% *B*f&*M &ffiMffi«ffl»cSE«|-r SALS e> . * n MWt 

$ri/-f 3-K»«iJiia»3 i6e». «es;anw»ia»3 1 6 g^m^-anc 

[0 0 7 6] 

03 3 Sr#j«UThU^#»4«3 1 4 <Z)#j&lCo V%TMlT£o h 
U 3 14H MMMftllHftS 1 2^&«»Stl«B*a«^©##€: 

AAtSAM?3 Hat, dUR^CD^SrAA-TSA^iB^S 14bL 

if-^^©f-f i^^f ims& 3 net }&nM#f ®s& 3 i 4 d a, n&ftiiia&s 1 
4 eh, @m£&£nn& 3 Hft, s&mm&s Hgt, fi%±*yiy^iij 
®j&3 i4ht, -s->yy >^^n^^B^ta{^3 Hit, #^>#nn&3 1 

4jt, h y ?5fM#©m*^3 1 4 k tfr£fi/&2*lTVN& 0 j&UiIIiI{S&3 1 
4 d», A*3§^3 14 a^e>A*$ti-g>Ha^A^> **l«:"5*-r l^@B&3 
1 4 ce l? i -##5g®Lfc'jii£3^T, 5\%BO>ffii$kZffittmm& 3 14eA 
^•t€>o ttftftiattS 14e}i ;&nMJStaS&3 l 4d©S6^f5:^t6„ It 

mm&3 ugit, mttmm&3 1 4e©ajijt, mmft&m&3 1 4 f ^e>m 
1 4 hii, vcMmv&z 1 4 g©ffi*^^^±^yaiy y^iftfflstifetfg, 

#?>#III8&3 1 4 j ^y -fe^ h##$:miJi--2>o *f>^H»3 14 j tt, IB 
$Wflt2 2©^-5 i 'f ^-##©^>^y >^Htt4 4 1 0 0 kHz fc^»J7 

3 0 oHzT^^tz-Ui (Dfjyyhmfsz^-tzTy^Jjyy* (o~ 
e^yib^j^^hts*©) x% 55tt>±^yx>y^mms!&3 1 4 h©m^j 

iffcUtyhfiftbt'JtybAA (RST) AAiJtSt^i:, *n>y* 

A* (CLK) ^A^Sti§-9->yy > ?*?ny ?$g£l§!S&3 1 4 

tlSCD4 4 1 0 0 kHz©^Dy^fft:^ot^ , )> httfls&frV^ h 
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mm&wm&x— mvt=.z.t*B-tm*jm^ (Hit) ^hv^m^tvxmtj 

[0 0 7 7] 

#CIC. 03 4 &#ILTP LLIS&3 1 5tf>«f£&CoWT^f?)!i-£ 0 PLL@ 

s&3 i sou nc^fiS*-»«jas«i3EKiia8i3 i 3^e>m^$ti^^n##A;i/^^j 

S:A^-r^>A*^3 15at, A*3g^3 15a &CA7J 2;ft£:<f§-if ©7 >r 

U >y*ff $JU-zf7-f Jl# 3'15bL W7^^f 3 15 b©Ji}Al/^ 

S^ttr*'*/!/-:/'^ >7>:73 1 5 c ^'J 7Hi&tfc6 3 0 0 H z JC*fJCS 

-r ^ffio^-^srm^t-sm^ffi^ims&s udt, fr-ztv^ >r>zf3 1 

5 c©ffi;fr£m5M28£lI!i&3 1 5 d<D&J:£.$:lMn-t2>UQm-mB&3 15et, 

ftjtia&s 1 5 f <Dm*mizi&vfcmm&zm*zftmm^*ftn?z>mmfflw 
mmms i5ft, mmmmmmms 1 5 f ©#«#4©jfc»»rt#t:m*-r* 

m*^3 l5gi:, HKJft^SrffiA-rsffiAaB^a 1 5 h£^e>Hf&£*iT 
ws„ ;i/-^7>f;H3i5bH #y h^--7MMi5tS:o) c kLir&u-zf-* h 
(Low Boost Filter) T'^oT, A^fM* <Z>#M*&tfc o c J£JLttf>Mi& 

[0 0 7 8] 

ga^S2 O^A^tlfc^flfS-if 16DPSKlC<kottIU, &9S 
Lfc^-^fcD a t a->MI D I SEtJI^E a - A/ 3 2AMf§ c 
[0 0 7 9] 

3-2-2. Dat a->MI D I •SEift^^a— )\s 3 2 ©^#^1 

03 5 ft, mi iZm-T D a t a -*M I D I ^ffc^E S?a-;i/ 3 2 <Z>*gf£$f £^1" 
7*n^^@T**>S. ZlCDDa t a — »M I D I Jgift^^a- A/ 3 2tC£^T, MI 

d if-^tii3 2 3 it, xjjznfcmm^-* zmi d i^-^ic^gibT 

ffiiJt-SSlT'fcS. M I D I^-^gUS^^y 3 2 4 ICte, '©M IDIf 
~^^©fc«)©^ > ay^ A^|&^$4^TV^S 0 MIDI ^-#^M$3 2 3 it 
, ®3 eiC^D-fc^filflf^n^AlCffcvv 5c©MIDIf-^S:t7ctS 
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mmmmmi , xf>^sBio~sBi5^?,^ wm^^-^^M 

[0 0 8 0] 

(JlttM) MI D I y 2 — # 3 2 3fCNibbl e^b U-A^-* rpp 

904F0FFFJ (^~# D 1-D10) 3^«*&S*lfe»-& (B37) . ^ 

rgo4FOFj ©fl{rifetc#fi-r-* TFj jHtfiffS ft fcfc 
*CD-e$>S 0 MI D I-5=-#SaMp-3 2 3tt, «7t:i-^^jc«M IDIf 

-*£>ftm^-* (msn) £ffi^-r&ii£&5=-#&jaott££:«>tc, 

TFJ (f-^Dl) ##*&3ft«# UfV^SB2) , MIDIf- 
#^#I3|S3 2 3tt, TFj •V&Z>tc&> Uf9^SB3 : YE S. 

) , et^ffi^-^tt^m-f « Uf*;^SB4) c 

[0 0 8 1] 

±«WMtt, ±ibfef-^Iif-y;i/ (07) icfcv*T, £tcdmidi 

7 s -* ft, SfcW&^-^tf TFj fcfc&JkV*£^fc7 s -#3£8iaft'tV><&Clfc 
£31*3 fffltMIDIr-^Iia53 2 3 H Sc©^-?- # # 

^$tlS©Sr#a^S Uf^SB4) . *IMTit fcC^titf 2 -* r 
Fj (^-^D2) #gy&£*l<5# Uf^SB2) , i©^, MIDIf 

2 3i$±mtmm®ffimitfi^ Ut^sb3, sb4). m# 

r f j tt^-ts. 

[0 0 8 2] 

rgj (-^-#0 3) Uf^SB2) , 

MID I-?-*^^ 2 3 14, r F j mZte^ttto* m&tiLT. 

-##7G©M I D I^-^©MS Blzm%-t& : b<DT*%>2>£WmtZ> i^Vf 
SB 3 : NO) . MI D I^-^^SPS 2 3 it, m^&'r-Zl* ""Cj T*=k& 
VN^it) Uf»;ySB 5 : NO) „ t£©M I D I ^-^©MSNti Tg j 



2 0 0 1 -3 0 



#2001—0150 9 9 



UPM-tZ Uf-y^SB6) „ r®ffl!llt ±&Lf=."r- Z^WlT-zfJV (0 
7) JCfc^T, MSN^ rcj r F j J£W©M I D I ^- & "r-ZM 

[0 0 8 3] 

*<D&, MI D I7-Z^&m3 2 3li, r^^-^#^g|j ^T-VZ? 
SB2 0-SB2 4) fcfrW gMSB rgj \z%Mtt Z>?- # ItM I 

D I r-^?:tSt^ ^flsMT'Wu MI D 2 3 iZ. 

roj (f-^D4) •&m$iZn2>Z.£lZ&2>tf Uf'y^SB2 0 : 
YE S) . m$£&T-*<DM£. y, MI DIf-^IM3 2 3 fcfc. tcODM I D 
if-^©LSN^ roj tfesz: i:S:f!lsa-rs Uf^SB21)„ ifflfl 
Btfte, _h^Lfe-^-^»^- (07) IdfcVMT, MID If-^Cjfelf 
-# (MSN) JSW*©? 5 -*^ ^-^^©^fiUC&oW^Zl^lCg^ 
=fe©T'feS„ OSfcy, r©@Pg^, MIDIf-^fIS3 2 3{^ 7t©MID 
I f-^fflMS N^tt^L S N Uf-^X^ h) # T9 0j Tf i &«89 

[0 0 8 4] 

f®i v MIDIf-^IHS3 2 3tt, M$^4o©#fif-^ 
^D5^e>D8$t) 2o©f-^;Hb T4 Fj TOFj £¥ffg!JL (X^ 
>y^SB23) , loOMIDIf-^ r9 0 4 F0Fj (SB2 
<4) o J£*±#, r^#^^-^#^3ij ©We'fey, -£<Z>^ MIDIf 
-*««i3 2 3tt, ff« r^ff^^fltjgj SrfTW ^OMIDIf-^ 
(MSN) JCffi^i-S^-^CD^SrWaiJ-rS Uf^SB2) „ 
[0 0 8 5] 

(f-^D9, D 1 0) , MID lTr-$^M%H3 2 3 ti> ift 
-* l"Fj &*HS , r*ft9»-S:ff "5 Uf*;^SB3, SB 4) „ 03 8 11 MI 
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midi 3 2 3 H warw^^-^^rtitta 

[0 0 8 6] 

@3 9it jgjUb^^bfcMiDi^-^^mgiss 2 3 e>me>3o©^a 

(t^tttti^H 9 0 1, mtlM^^-^^^ai 9 0 2 
f-fti®11 9 0 3) Olfj§i5:^lfc%©t*fe5„ 
[0 0 8 7] 

* KS^##f&#©^§8#:S; SrWSBi- Z> Z £ tc <fc y , SgW** A < *9Bff 

-r&zttfvz. ^o, mi d m t^-f-f tit ^*^iis<flMt 

[0 0 8 8 ] 

Y^#5£lCfcV^ ±Mlfe 1 6-fB^DP SKlCH^tl-r. ftfi© 2 «fc y V% 
;U*8 (=2 3) fDP SKfcSfflbfe^lCtt, #te^-#£3 tfy h^Ht 

tu$&<, 4 (=2 2) mvp sKznmvfrm&izi^ m^-^^z^yh 
^ttt^t^\>^ ^r^'jT^a, ftmm®<Dj?m, &m&mmm^<DWt 

[0 0 8 9] 
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mtfe immm. k ^ ©gs v ^ & t t n « £ < , mmm^ t iE&m * tc & 

[0 0 9 0] 

$e>lC *%^ttM I D I i^^t-r^ TTf f ©S4 £ f?^ t-f >f tS4 
[0 0 9 1] 

m i ] it-^j *mmmujkv*imm<DmMmmizm2>*-7 : 4 

[0 2 ] Y^S0tiifffl«0T^5 o 

[@3] ®3 (a) &Qm.mtt<D%wm^<Dftmm%-<DWimmr*2b>). 
S3 (b) \*%mmft$kMWL : f&mT*ibz> a 

[04 ] Pli*^©tif§0»ST«,S o 

[05 ] Y^m*^:©tt:«$:^tc^-r0T^s o 

[0 6] MIDI -»D a t a^Sl^^rL-;!/©^'^ y ?mV2bZ> 0 
[07] MIDI ->D a t a^&^rL-;!/^-*^^--^;!/*:^ 
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